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(57) Abstract 

The cassette (10) containing the sequential access recording medium, such as magnetic tape, has as a separate storage de- 
vice (12) embedded in the cassette casing. A directoiy for information stored on the Upe is held in the separate storage device (12) 
which comprises a non-volatUe random access memory and associated microprocessor. When the cassette (10) is loaded mto a 
tape transport mechanism (16), the directory is accessed by an inductive coupling (14) or electrical contact pads, under the control 
of the assodated mictopiocessor. Directory data firom the storage device can be used to control the tape transport, through a sepa- 
rate microprocessor device. Diiectoiy informadon may be obtained 1^ interactive tologue with the user, or as supplementary m- 
formation aocompan^ng a data file or program to be stored. 
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O^SETEE FOR SBQOENnAL ACCESS REXDKDING MEDIUM 
AND APPARA3DS FOR DSE OBEBEHIIH 



Ihe present invention relates to a cassette far magnetic tape 
or other segaential access storage medium and recording and/or 
pla^^back apparatus for use vdth the cassette. 

Bie invention is ^plicable to read and/or write media storing 
cxxiputer Hj^-a and pmgram files and media storing other 
i jj / pi-ai or analog information. 

For efficiently orgarnsed information storage, it is desirable 
to have v?hat will be referred to generically h e r ein as a 
directory, that is to say data indicating the location on the 
storage medium of individual itenB of information on the 
medium, such items being data or program files, so-called 
tracks on audio tape, video frame sequences, and so on. 

On disc-based storage media, for exanple hard or floppy 
conputer magnetic discs or optical-reading audio cGnpact 
discs, it is practical to reserve part of the storage area on 
the disc for a directory. Access times between sectmrs and 
tracks are relatively short ccsqpared with other storage media, 
allowing the directory to be easily and rapidly located. For 
re-writeable media, it is also practical to update the 
information stored in the directory each time a new item of 
information is recorded or a current one modified. 

With magnetic tape or similar sequential access media it is 
still possible to have the directory on .the tape e.g. at the 
VierpTming of the t£^. However a nunber of problems arise. 
It beccsnes distiiK:tly inpsractical to access and update the 
directory aft^ recording new material at a physical location 
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%^ucii be seme distanoe,^ and henoe a substantial spcx>ling 
time into the tape. Hbe only poractical xoethod of Gperatiofa 
with a directory at the heginnlTig of the tape is to. evolve a 
working piractioe all tapes are rewound before reznoval. 

At the start of operations^ the tape is loaded and tbR 
directory infionnation read into a oontroUing nrifTrcprocessor; 
this oopy can be vtpiated as itans are ncMed to tte tape with 
the updated directory being written back onto the t^pe 
following rewinding and prior to roDOval^ A prdDlent with this 
method is that, \iheaci infanoation is to be s t ared near the end 
of the tape, a lot of time is wasted vdiile the tape is spooled 
forvsGxl to the desired location, then rewound to store the 
updated directory. 

A more practical and efficient storage routine could be 
achieved if it ware possible to remove the tape cassette with 
the tap& in the positioa reached after the last recording, 
nhen the tape was nesct loaded to store information it would be 
in a position to record inmBdiately. One way of partially 
achieving this is to store the directory at a number of 
suitably cfpaoed locations alaog the tape but this prodioes 
greater prcblems since every copy of the directory must then 
be iqpdated vibeaci new items of in format i on have been stored. 

TtiB object of the present invention is to provide an improved 
cassette which enables the problems discussed above to be 
overmme and to provide inproved read and/or write apparatus 
for use with the cassette. 

According to the presrat invention there is provided a 
cassette as dfifinpri in claim 1 below. Also according to the 
present invention there is further provided read and/or write 
apparatus for use witli the cassette, as defined in claim 11. 
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Preferably the directory inf onrat i on for a sequgttial access 
medium such as imgnetic tspe (e«g« oonputer tape, audio 
cassette, video cassette or similar) is held in a separate 
storage device ccnprising a randan access meaiory and 
associated microprooessor. Where the tape is pre-reoorded the 
storage device nay oonprise a read-only menDry* Htse 
directary storage device ney be anechanically joined to, or 
incorporated within the cassette \ikdA holds the tape. It 
mar/ be a separately available device to be attached to a 
standard tape-carrying cassette. For a re-writeable 
information storage medium, the directory storage device can 
ccnprise any suitable form of non-volatile reacVwrite menory 
which \ioild be accessed with the aid of the associated 
microprocessor. 

Data uumii jnicatioai to and from the stcn^ge device can be via 
electriccLL contact pads or losing an inductive ooi:pling. The 
use of a microprocessor in the storage device permits serial 
asyncdironous ccinnunioation with the randan access roeanory, 
greatly reducing the number of connections required in 
oanpariscn to a parallel connection. With serial 
coKimmication, an ix3ductive coupling could be used instead of 
direct electrical connections, the inductive coupling 
providing the power needed to cperate the microprocessor. 

The tedmology required for the randan access data file 
directory store alre^iy exists in the form of electronic 
"smart cards" as used for electronically transferring funds. 
Early versions of such cards did iKJt have a true read/write 
memory capahi lity: new data was written into previously 
imused locations of an EPRCM such that old locations could be 
abandoned but not re-used. Hbwever read/write cards are now 
available. Inductively ooiqpled versions of such "smart cards" 
are cdso available and the same technology can be riKhaiTywi in 
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a "TBG" GOT tcdossi in the eihape o£ a ooixi or lozenge. 

One entodinent will new be described we^ q£ exanple witii 
reference to the aocxxqpacQpng draHii^ in viiich: 

Fig. 1 shows a n^netic tspe cassette with a separate xnesDory 
device enbedded in the casing; 

Fig. 2 shows the cassette of Fig. 1 loaded in a t^pe transpor t 
mecfaanisam fnnniTTg part of the read/write apparatus; 

Fig. 3 is a block diagram of the nesmry device in or attached 
to the cassette; 

Fig. 4 is a blcx:k diagram of the directory read/write 
cq^paratus in the tape transport mecfaanifim; and 

Fig. 5 is a flow chart illustrating hov the directory system 
may be used. 

Ri^erring to Fig. 1, a magnetic tape cassette 10 such as msQ^ 
be used for information storage is shown (direction of 
insertion shc^ arrowed) . fibe cassette contains magnetic tape 
engageable for tcpe drive in a manner well known in tcqpe 
transport mechanisms. Within the mechanism a cover 11 opens 
to allow a magnetic head to mgage the tape for reading and/or 
writing information en the tape. & sq)arate storage device 12 
for a dixecbory of infonnation held on the tape is shown 
enfcedded in the cassette bocfy. As shown in Fig. 3 the device 
12 conpadses a random access, non-volatile memory 18 
containing the directory^ a microprocessor system 20 
responsive to control signals to effect read and write 
operations in the memory 18, a znicroprocessor port 22 
operating in serial or parallel and an interface device 24 
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vdiich connects to the tape transport mechaniem 16 and includes 
an iiriuctive coi5>ling coil. 'She menory 18 can be a RAM (as 
shown) with a gmaii back-n?) battery to render it nmrvolatile. 
The use of an EPRCM or EEPRCM as the xnanory is not e xc l uded > 

Ihe cassette 10 is shown loaded into a t ape transport 
nechanism 16 in Fig. 2. Ohe side wall of the cassette 
epature is fitted with a coil 14 for inductively coupled 
ccQnamication with the directory storage device 12. Ihe 
iixiuctive coi^lixig is arranged to be in opera t i on a l range only 
\iAien the tape 10 is lofid^ into the transport mechanism 16. 
Care most be taken to ensure that the field generated by the 
inductive coiqpling does not affect the magnetic information on 
the tape. A screen can be provided in the cassette for this 
purpose. Alternatively direct electrical connection cculd be 
made via contact pads making ongagement when the cassette was 
inserted. 

The directory readAnrite fiqpparatus 26 in the tape transport 
mechanism 16 is shDwn in Big. 4. Ohe coil 14 or other 
interface device is oc»nnected, via a microprocessor port 28, 
to a <<- > n h Tir>nTng micrcprocessor 30. A control output 32 
connects the microprocessor 30 to the ta pe transport control 
mechanism. A data input 34 receives information to be stored 
in the directory, either from a user interface sudi as a 
ke^x>ard or autcamatically from a programnne labelling system of 
the type described below. 

Information received by the controlling micrcprocessor 30, 
either read from the directory on the cassette or received on 
the data input 32, may be displayed on a display device 36 
such as a VEO or liquid crystal display. 

In operation, the directory information is read from the 
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storagB device 12 the onrnmlliTyj ndcxcprooesscxr 30 foming 
part of the xeacVvolte appar atus 26 \iMch c nnLiD ls tbe tape 
transport medianiaii, the infonnatian being used to cxeabe a 
mmii £or tte user. Such a menu nsy be as sbofwa in Table 1 
below: 



TftHT-E 1 

Te^: Albert's tsge^ 4 

Item Source Tine and Date Length 



Rock Oancert EfiCl 
c;ardmn,TTg BBC2 
Soeqp 

(^xLsode 3) BBCL 
left 1 far 38 ndns 



13:18 - 24th JUly 
10:34'- 25th JUly 

12:30 - 25th Jtay 



95 24 mins Stereo 
95 29 mins 

95 27 mins 



Tbe above table is cnly an exanple: there may be much more 
data to do with encxyptim, cqpyricpit, esqpdry dates ^ progranine 
history, pcogratnme t^pe and prograane details like a synopsis, 
fbr nev material, tiie title details could be obtained by 
interactive dialogue with 1±e user. Obis infoxsiotion, 
together vdtii otb^ details such as the locEction to be used on 
the t^)e and tbe recording format, is written to the directoiry 
with the directocy storage device. 

Fig. 5 is a flow chart illustrating how the directory system 
would, be \2sed: 
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INSERT - The user inserts the cassette into the tape transport 
mechanism; 

READ DIBECKSd - Ihe cxaitrolling micaxpcooessar in the 
readA'rite apparatus reads the contents of the memory device 
in or on the cassette; 

DISPLRY DIRECTORy - Ihe conte n ts of the directory are 
displayed in the fom of a menu (as in Table 1 above); 

SEEBCT RBCXaiD/ErAr - The user selects v*iether the tape vdll be 
recorded onto or just played. If "pl^" is selected, the t£qpe 
is simply played and no changes are made to the contants of 
the memory device; 

ENTER PRDQlAbM; DETAILS - If "record" is selected, the user 
may enter progranme details ty way of a keyboard or the 
details may be obtained frcsn a labelling system acocnpanying 
the progrcoone; 

RECORD FROGRfiMME - The selected programne is recorded onto the 
cassette tape; and 

STORE DETAILS IN DIRECTORy - The details of the prograOTTie 
being recorded are writtai into the memory device on or in the 
cassette. 

This system allows for a fully i:q?dated directory to be 
available, regardless of the tape locatim passing the 
magnetic read/write head. There is no need to rewind the tape 
to over-write the old directory information. The cassette may 
safely be removed from the transport mechanism with the tape 
in position to record the next item of information, providing 
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a saving in tine* Ibe wear en the caused by repeated 
£ocve£ding and radixiizig, with the oanseguent drcp in 
reliaibilitY is IJtiis reducsl. 

A tjpioal size of diirectacy store may be 8R bytes, and as a 
cxaisequenoe/ the nunfaer q£ separate items of In Fo r mati on tiMch 
oould be described in the available a mo u n t of bit storage 
mi^zt be limited. For a tape tised to store nsriy short 
prograznnes or data files, the directory store mi^it be filled 
before all tt^ tape was used. A larger directory store inic^ 
be used for such applications. 

In many cases, it is envisaged that sGsne of the directsory 
information such as the title oould be made available as 
supplementary infannaticn acocnpacying the progranine or data 
file vMch is to be reoorded on tape. Ear esanple^ vith a 
radio pcograrane, tiie title could be obtained from the RDS 
(radio data service) system without user intervention. For a 
television progranne delivered by the system known as 
Downloading the title oculd be obtained by an acccsnpanying 
data service. If the progransne or data file is to be recorded 
in encrypted form then the access pa r ameters could optionally 
be included in the directory store.- 
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1. A cassette for a sequential access storage medium 
ccsiprising a housing within \iuch the mediura is held and a 
separate storage device carried hy the housing for storing a 
directory lAiicfa may be at least read irrespective of the 
storage medium location ^diidi is available far reading or 
writing/ characterised in that the storage device oo gipr ises a 
manory and a microprocessor responsive to ccsonands to control 
the reading and/or writing of data in the mesaory. 

2. A cassette according to claim 1, \iAierein the sequential 
access storage medium is magnetic tape. 

3. A cassette according to claim 1 or 2, in v*iich the memory 
is a non-wlatile readA^^ite memory* 

4. A cassette according to claim 1 or 2, in vAiich the memory 
is a non-volatile read-only memory. 

5. A cassette according to axry of claims 1 to 3, in v^ch 
the memory is a random access memory. 

6. A cassette according to any previous claim, vAierein the 
storage device is accessed via electrical contact pads. 

7. A cassette according to any of claims 1 to 5, \*erein the 
storage device is accessed via an inductive ccxjpling. 

8* A cassette according to claim 7, having means to shield 
the storage medium from the inductive coupling field. 

9. A cassette according to ai^y of claims 1 to 6, in \f^ch 
data is written to and/or read from the directory by hit 



wo 89/10615 



PCr/GB89/00393 



to 

parallel transfer. 

10. A cassette aocxarding to aog^ of claims 1 to 8, in 
data is written to andl/or read fxxm the directory hit 
serial transfer. 

11. Read and/or write a{]paratu6 for a seguaxtial a c cess 
storage medium, ocnprising ™^rig for receiving a cassette 
holding the medium, a transport mechanian for transporting the 
medium/ a transd u ce r for reading and/or writing information on 
the medium, and means indepaodent of the transducer far at 
least reading a directory f rom a directory storage device 
carried by the cassette, innlnriing means which couple the 

' sggparatus to the directory storage device ^ibesx the cassette is 
in the receiving means, characterised in 1±at the said m^aaaa 
independent of the transducer is ^^Hap^-g^ to send co ntr ol 
signals to the directory storage device, in ^^^ition to 
sending and/or receiving information signals, to control the 
reading and/or writing of information in the directory storage 
device. 

12. iipparatus according to claim 11, vrtierein the transducer 
• is a magnetic head for reading and/or writing oa magnetic 

13. i^pparatus according to claim 11 or 12, wherein the means 
which couple the apparatus to the storage device oonprise 
electrical co nt a ct pads. 

14. i^paratus according to claim 11 or 12, v*ia:ein the means 
vAiich ooiple the ^paratus to the storage device oonprise a 
coil to provide an inductive coipling. 



15. apparatus acoordii^ to an^ of claims 11 to 14, in which 
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the said means indepaidait of the transducer may also be used 
for writing to the directory. 

16. i^iparatus aooonling to any of dedms 11 to 15, in \itdidti 
the directory is writtm to and/or read £cam by bit parallel 
transfer* 



17. i^f^paratus aooording to any of claiiiB 11 to 15> in vihich 
the directory is written to and/or read fron by bit serial 
transfer* 
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